Individual differences in stress vulnerability: The role of gut pathobionts in stress-induced colitis.
Chronic subordinate colony housing (CSC), an established mouse model for chronic psychosocial stress, promotes a microbial signature of gut inflammation, characterized by expansion of Proteobacteria, specifically Helicobacter spp., in association with colitis development. However, whether the presence of Helicobacter spp. during CSC is critically required for colitis development is unknown. Notably, during previous CSC studies performed at Regensburg University (University 1), male specific-pathogen-free (SPF) CSC mice lived in continuous subordination to a physically present and Helicobacter spp.-positive resident. Therefore, it is likely that CSC mice were colonized, during the CSC procedure, with Helicobacter spp. originating from the dominant resident. In the present study we show that employing SPF CSC mice and Helicobacter spp.-free SPF residents at Ulm University (University 2), results in physiological responses that are typical of chronic psychosocial stress, including increased adrenal and decreased thymus weights, decreased adrenal in vitro adrenocorticotropic hormone (ACTH) responsiveness, and increased anxiety-related behavior. However, in contrast to previous studies that used Helicobacter spp.-positive resident mice, use of Helicobacter spp.-negative resident mice failed to induce spontaneous colitis in SPF CSC mice. Consistent with the hypothesis that the latter is due to a lack of Helicobacter spp. transmission from dominant residents to subordinate mice during the CSC procedure, colonization of SPF residents with Helicobacter typhlonius at University 2, prior to the start of the CSC model, rescued the colitis-inducing potential of CSC exposure. Furthermore, using SPF CSC mice and H. typhlonius-free SPF residents at University 1 prevented CSC-induced colitis. In summary, our data support the hypothesis that the presence or absence of exposure to certain pathobionts contributes to individual variability in susceptibility to stress-/trauma-associated pathologies and to reproducibility of stress-related outcomes between laboratories.